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(54) Telecine signal conversion method and up-converter 



(57) Telecine signal conversion method for convert- 
ing an interlaced scan telecine signal generated by a 2- 
3 pull-down system, wherein a picture of the first frame 
is converted into an interlaced signal of the first and 
second fields and a picture in the following second 
frame is converted into an interlaced signal in the third, 
fourth and fifth fields, into a progressively scanned tele- 
cine signal including the steps of detecting a pull-down 
phase of the interlaced scan telecine signal, specifying 
the first and second fields based on the detected pull- 



down phase, composing picture signals of the specified 
first and second fields and generating progressively 
scanned telecine signals from the picture signals of the 
first and second frames, and specifying the third and 
fourth fields based on the detected pull-down phase, 
composing picture signals of the specified third and 
fourth fields and generating progressively scanned tele- 
cine signals from the picture signals of the third, fourth 
and fifth frames. 
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Description 

The present invention relates to the conversion of a 
television cinema signal using an interlaced scanning 
system (referred to as an interlaced scan teledne sig- 
nal, hereinafter) into a television cinema signal using 
sequential scanning system (referred to as a progres- 
sively scanned teledne signal), tor example, for convert- 
ing an interlaced scan teledne signal converted from a 
picture like a movie film of which the number of frames 
per second is smaller than the field frequency into a pro- 
gressively scanned teledne signal. 

Conventionally, a 2-3 pull-down system has been 
used for converting a picture obtained from a movie film 
and the like into a television signal. 

The 2-3 pull-down system is a technique for con- 
verting a picture, like a movie film, of which the number 
of frames per second is smaller than field frequency into 
an interlaced signal. 

For example, a movie film has twenty-four frames 
per second. On the other hand, an interlaced signal may 
have sixty frames per second. Consequently, simply 
converting a movie film picture into an interlaced signal 
causes a problem. 

Therefore, the above-mentioned 2-3 pull-down sys- 
tem is used in order to convert a movie film picture into 
an interfaced signal. The 2-3 pull-down system will be 
explained with reference to Fig. 11 of the accompanying 
drawings. In the 2-3 pull-down system, the first frame is 
converted into two fields of an interlaced signal, and the 
following second frame is converted into three fields of 
the interlaced signal. This sequence is repeated at 
intervals of 1/12 second. That is, converting two frames 
of the movie film into five fields of the interlaced signal is 
considered as one sequence for processing. 

For example, in consecutive frames A, B, C. D.... of 
the film in Fig. 11, picture information A on the first 
frame A is converted into an odd scanning line signal A1 
of the picture information A to be converted into the first 
interlaced field 11 , and an even scanning line signal of 
the picture information A2 to be converted into the sec- 
ond interlaced field 12. 

Next, picture information B on the second frame B 
is converted into an odd scanning line signal of the pic- 
ture information B1 to be converted into the third inter- 
laced field 13, an even scanning line signal of the picture 
information B2 to be converted into the fourth interlaced 
field 14 and an odd scanning line signal of the picture 
information B3 to be converted into the fifth interlaced 
field 15. 

In this manner, the following frames C, D.... are con- 
verted. 

Wide clear vision broadcasting that started in 
Japan in July, 1 995 uses a progressively scanned signal 
as a signal source. 

Therefore, a camera and sequential scanning VTR 
corresponding to sequential scanning system used for 
obtaining a progressively scanned signal are required. 
A teledne unit is also required in order to obtain a pro- 



gressively scanned teledne signal from a movie film 
and the like- 
However, a teledne unit using a sequential scan- 
ning camera is more expensive than a conventional 

5 interlaced scan teledne unit and the like, therefore no 
broadcasting station adopts the teledne unit with a 
sequential scanning camera. 

It is a feature of a method and means to be 
described below, by way of example, in illustration of the 

10 invention that an interfaced scan telecine signal can be 
converted into a progressively scanned teledne signal 
without the use of an expensive sequential scanning tel- 
edne unit 

A particular teledne signal conversion method to be 
is described below by way of example in illustration of the 
invention for converting an interlaced scan teledne sig- 
nal generated by 2-3 pull-down system for converting a 
picture of first frame into an interlaced signal of first and 
second fields and for converting a picture of second 
20 frame following said first frame into an interlaced signal 
of third, fourth and fifth fields, into a progressively 
scanned telecine signal, includes the steps of: detecting 
a pull-down phase of said interlaced scan telecine sig- 
nal; specifying said first and second fields based on said 
25 detected pull-down phase, composing picture signals of 
specified first and second fields and generating pro- 
gressively scanned teledne signals from said picture 
signals of said first and second frames; and specifying 
said third and fourth fields based on said detected pull- 
so down phase, composing picture signals of said sped- 
fied third and fourth fields and generating progressively 
scanned telecine signals from said picture signals of 
said third, fourth and fifth frames. 

Furthermore, the first detection means for detecting 
35 a pull-down phase of the above-mentioned interlaced 
teledne signals detects the pull-down phase based on 
difference between a picture signal of a certain field of 
the interlaced teledne signal and a picture signal of two 
fields before the certain field. Concretely, frve^field 
40 sequence (pull-down phase) is detected at the timing 
when the difference becomes zero. 

In addition, the second detection means for detect- 
ing a pull-down phase of the above-mentioned inter- 
laced telecine signal detects the pull-down phase based 
45 on a time code value of the interlaced teledne signal. 
Concretely, five-field sequence (pull-down phase) is 
detected based on a time code value per field belonging 
to the interlaced telecine signal. 

Moreover, it is desirable that the pull-down phase 
so detecting means for detecting the pull-down phase of 
the interlaced telecine signal detects the pull-down 
phase based on a difference between a picture signal of 
a certain field of the interlaced telecine signal and a pic- 
ture signal of two fields before the certain field, gener- 
55 ates a synchronizing signal synchronized with the 
detected pull-down phase based on a time code value 
of the interlaced scan teledne signal and uses a phase 
shown by the synchronizing signal as a new pull-down 
phase in order to detect five-field sequence (pull-down 
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phase). Concretely, the five-field sequence (pull-down 
phase) is detected by the above-mentioned first means 
then a synchronizing signal synchronized with the five- 
field sequence is generated based on a time code value 
of the interlaced scan telecine signal. In this manner, 5 
even if the field difference does not become almost zero 
at intervals of five fields, that is, the same pictures are 
consecutive when there is possibility of mis-detection of 
the puO-down phase, the pull-down phase can be cor- 
rectly obtained based on the synchronizing signal of the 10 
time code value synchronized with the pull-down phase. 

There will also be described below, by way of exam- 
ple an up- converter for converting an interlaced scan 
telecine signal generated by 2-3 pull-down system for 
converting a picture of first frame into an interlaced sig- 15 
nal of first and second fields and for converting a picture 
of second frame following said first frame into an inter- 
laced signal of third, fourth and fifth fields, into a pro- 
gressively scanned telecine signal, said up-converter 
comprising: pull-down phase detecting means for 20 
detecting a pull-down phase of said interlaced scan tel- 
ecine signal and outputting a synchronizing signal syn- 
chronized with said pull-dowry phase; means for 
specifying said first and second fields based on said 
synchronizing signal, composing picture signals of said 25 
specified first and second fields and generating pro- 
gressively scanned telecine signals from said picture 
signals of said first and second frames; and means for 
specifying said third and fourth fields based on said syn- 
chronizing signal, composing picture signals of said so 
specified third and fourth fields and generating progres- 
sively scanned telecine signals from said picture signals 
of said third, fourth and fifth frames. 

Generation means for generating a picture signal of 
each frame can comprise, for example, memory for stor- 35 
ing an interlaced scan telecine signal in each field and 
read and composition means for reading each scanning 
line from the stored signal and composing an odd scan- 
ning line and an even scanning line. 

Moreover, the above-mentioned pull-down phase 40 
detecting means can comprise a subtraction unit for 
obtaining a difference between a picture signal of a cer- 
tain field of the interlaced scan telecine signal and a pic- 
ture signal of two fields before the certain field and 
outputting means for comparing the difference and a 45 
certain threshold and outputting a synchronizing signal 
when the difference is smaller than the threshold. It is 
desirable that the above-mentioned difference takes the 
value of a difference between picture elements of the 
two fields and a threshold is specified so that a synchro- so 
nizing signal is output when five percent or smaller of 
the picture elements comprise the difference larger than 
five percent 

It is also desirable that the above-mentioned pull- 
down phase detecting means comprises a subtraction ss 
unit for obtaining a difference between a picture signal 
of a certain field of the interlaced scan telecine signal 
and a picture signal of two fields before the certain field, 
outputting means for comparing the difference and a 



certain threshold and outputting a pulse when the differ- 
ence is smaller than the threshold and generation 
means for generating a synchronizing signal synchro- 
nized with the pulse based on a time code value of the 
interlaced scan telecine signal. In this manner, even rf 
the same pictures are consecutive, the pull-down phase 
can be correctly obtained based on the synchronizing 
signal of the time code value synchronized with the pull- 
down phase. 

The following description and drawings disclose, by 
means of examples, the invention which is character- 
ised in the appended claims, whose terms determine 
the extent of the protection conferred hereby. 

In the drawings :- 

Fig. 1 is a figure for explaining telecine conversion 
method in the present invention; 
Fig. 2 is a figure for explaining telecine conversion 
method in the present invention; 
Fig. 3 is a figure for explaining a synchronizing sig- 
nal synchronized with a pull-down phase; 
Fig. 4 is a figure for explaining a synchronizing sig- 
nal synchronized with a pull -down phase; 
Fig. 5 is a block diagram of the first up-converter in 
the present invention; 

Fig. 6 is a block diagram of the pull-down phase 
detecting unit in the present invention; 
Fig. 7 is a block diagram of the sequential scanning 
circuit in the present invention; 
Fig. 8 is a time chart of the sequential scanning cir- 
cuit; 

Fig. 9 is a block diagram of the second up-converter 
in the present invention; 

Fig. 1 0 is a block diagram of the time code compar- 
ison unit in the present invention; and 
Fig. 1 1 is a figure for explaining an interlaced scan 
telecine signal. 

First the telecine signal conversion method is 
explained, referring to Fig. 1 . 

The telecine signal conversion method of the 
present invention converts an interlaced scan telecine 
signal into a progressively scanned telecine signal at 
broadcasting station. 

An interlaced scan telecine signal generated from 
consecutive frames A, B, C, D... of the film by the 2-3 
pull-down system explained in the prior art is shown in 
Fig. 1 . One field of the interlaced scan telecine signal 
comprises 1/60 second and a picture comprising two 
frames is converted into a picture comprising five fields. 

For example, picture information A of the first frame 
is converted into an odd scanning line signal A1 of the 
picture information A of the first field 11 and an even 
scanning line signal A2 of the picture information A of 
the second field 12. Next, picture information B of the 
second frame is converted into an odd scanning line 
signal B1 of the picture information B of the third field 13, 
an even scanning line signal B2 of the picture informa- 
tion B of the fourth 14 and an interlaced odd scanning 
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line signal B1 of the picture information B of the fifth field 
15. 

In this embodiment an interlaced scan telecine sig- 
nal generated in this way is converted in sequence into 
a progressively scanned telecine signal per five-field 5 
sequence. 

For example, as shown in Rg 2, the odd scanning 
line signal A1 of the first field 11 and the even scanning 
line signal A2 of the second field 12 are composed and 
made into the scanning line signal A of the first frame PI 
of the progressively scanned telecine signal. The scan- 
ning line signal A is also used as a scanning line signal 
of the second frame P2. 

Moreover, the odd scanning line signal B1 of the 
third field 13 and the even scanning line signal B2 of the 
fourth field 14 are composed and made into the scan- 
ning line signal B of the third frame P3 of the progres- 
sively scanned telecine signal. The scanning line signal 
B is also used as a scanning line signal of the fourth and 
fifth frames P4 and P5. 

The above processing requires five-field sequence, 
that is, to obtain a pull-down phase. 

To obtain a pull-down phase, as shown in Fig. 3, a 
difference between the present field and two fields 
before is calculated. When the difference is smaller than 
a certain threshold, for example, the difference is zero, 
a pulse (a synchronizing signal) is generated in order to 
detect a pull-down phase. The procedure utilizes the 
characteristics of the 2-3 pull-down system. That is, in 
one five-field sequence, picture information on the third 
and fifth fields is the same therefore the difference 
between the signals of the third and fifth fields becomes 
almost zero. 

For example, in Fig. 3, the picture signal of the third 
and fifth fields is B1. Therefore, the difference between 
the signal in the third field 13 and the signal in the fifth 
field 15 becomes zero. 

When a synchronizing signal is output at the timing 
when the difference becomes zero by using the above- 
mentioned characteristics, five-field sequence, that is, a 40 
pull-down phase is obtained. 

Furthermore, the alternative to the above-men- 
tioned pull-down phase detecting method is the use of a 
time code value of each field indicated by a time code 
signal belonging to an interlaced scan telecine signal. 45 

In this method, a time code value corresponding to 
each field of the interlaced scan telecine signal is 
counted in sequence and a synchronizing signal is out- 
put at intervals of five fields. 

For example, as shown in Fig. 4, time code values so 
t1, t2, t3, t4... are counted in sequence and a synchro- 
nizing signal is output at t5 so that the five-field 
sequence, that is, the pull-down phase is indicated. 
However, the count should start at the first field of the 
sequence so as to obtain a proper pull -down phase. 55 
Therefore, the first field is detected by the above-men- 
tioned method using a difference, then a synchronizing 
signal is generated by the method using a time code 
value. As a result, a stable pull-down phase is obtained. 



Next an up-converter that performs the above- 
mentioned method is explained. 

Rg. 5 is a block diagram of the up-converter. 

In Rg. 5, the numeral 51 is a putl-down phase 
detecting unit for outputting a synchronizing signal cor- 
responding to the pull-down phase. The numeral 52 is a 
sequential scanning circuit for converting an interlaced 
telecine signal into a progressively scanned signal 
based on the synchronizing signal. 

Rg. 6 is a detailed block diagram of the pull-down 
phase detecting unit 

In Rg. 6, the numeral 61 is a delay circuit. The delay 
circuit 61 delays the input interlaced scan telecine sig- 
nal by two fields. 

The numeral 62 is a subtraction unit The subtrac- 
tion unit 62 obtains a difference value by subtraction 
between an interlaced scan telecine signal and the 
interlaced signal delayed by two fields and output from 
the delay circuit 61 . That is, a difference between a sig- 
nal of a certain field signal and a signal of two fields 
before the certain field. The difference takes the value of 
a difference between each picture element of the two 
fields. 

The numeral 63 is a comparator. The comparator 
63 compares an output signal (a difference value) of the 
subtraction unit 62 and a threshold predetermined set- 
ting and turn on when the difference is larger. In this 
case, the comparator turns on when five percent or 
larger of the picture elements comprise a difference 
value of the picture elements that is larger than five per- 
cent. 

The numeral 64 is a reverser for reversing and out- 
putting an output from the comparator 63. Therefore, 
only when the comparator 63 is off, that is, the differ- 
ence is smaller than the threshold, a synchronizing sig- 
nal is output 

In this way, the pull-down detecting unit 51 outputs 
a synchronizing signal synchronized with the pull-down 
phase. 

Next, the sequential scanning circuit 52 is explained 
in detail. Fig. 7 is a detailed block diagram of the 
sequential scanning circuit 52 and Fig. 8 is a time chart 
of the sequential scanning circuit 52. 

In Rg. 7, the numeral 71 is a dock generation cir- 
cuit. The clock generation circuit 71 inputs an interlaced 
scan telecine signal and generates a write clock syn- 
chronized with each picture element of the interlaced 
scan telecine signal. 

The numeral 72 is a clock frequency converter for 
doubling the rate of a clock generated with the clock 
generation circuit 71 and generating a read clock. 

The numeral 73 is a timing signal generation circuit. 
The timing signal generation circuit 73 generates write 
timing signals WR1, WR2 and read timing signals RD1, 
RD2 of field memories 74, 75, 76, 77 to be described 
later and an SEL signal for controlling the field memo- 
ries 74, 75, 76, 77 based on a synchronizing signal 
between a dock of the dock generation drcuit 71 and 
the pull-down phase detecting unit 51 . 
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The numerals 74, 75 are field memories for storing 
an odd field signal. In the field memories 74 and 75, an 
odd field signal among interlaced scan telecine signals 
is stored at the rate of the write clock according to the 
timing of the write timing signal WR1 and the SEL sig- 5 
nal. Each odd scanning line stored at the rate of the 
read clock is then read according to the timing of the 
read timing signal RD1 and the SEL signal. 

The numerals 76 and 77 are field memories for 
storing an even field signal. In the field memories 76 10 
and 77, an even field signal among interlaced telecine 
signals is stored at the rate of the write clock according 
to the timing of the write timing signal WR2 and the SEL 
signal. Each even scanning line stored at the rate of the 
read clock is then read according to the timing of the is 
read timing signal RD2 and the SEL signal. 

The numerals 78a to 78t are AND circuits. The 
numerals 79a to 79j are reversers. The numerals 80a to 
80d are tri -state buffers. 

Next the operation of the sequential scanning cir- 20 
curt 52 is explained, referring to the time chart shown in 
Fig. 8. 

In the first field, the write timing signal WR1 and the 
SEL signal are set in a high level, therefore the odd 
scanning line signal A1 is written in the field memory 74. 25 
In the second field, the write timing signal WR2 and the 
SEL signal are set in a high level, the even scanning line 
signal A2 written in the field memory 76. 

In the third field, the write timing signal WR1 is set 
in a high level and the SEL signal is set in a low level. 30 
Therefore, the odd scanning line signal B1 is written in 
the field memory 75. In the fourth field, the write timing 
signal WR2 is set in a high level and the SEL signal is 
set in a low level. Therefore, the even scanning line sig- 
nal B2 is written in the field memory 77. 35 

In the third field, the SEL signal is set in a low level, 
therefore the odd scanning line signal A1 written in the 
field memory 74 is read one by one at the doubled write 
rate according to the timing of the read timing signal 
RD1 and output from the tri-state buffer 80a. In the 40 
same way, the SEL signal is set in a low level, therefore 
the even scanning line signal A2 written in the field 
memory 76 is read one by one at the doubled write rate 
according to the timing of the read timing signal RD2 
and output from the tri-state buffer 80c. As a result, the 45 
progressively scanned telecine signal A generated by 
composing the odd scanning line signal A1 and the 
even scanning line signal A2 is output from the output 
terminal 81. At this time the SEL signal is in a low level 
in two fields, therefore signals for two fields are output in so 
sequence from the field memories 74 and 76. As a 
result, the progressively scanned telecine signal A is 
generated from the first and second frames. 

The SEL signal is in a high level from the fifth field, 
therefore the odd scanning line signal B1 written in the 55 
field memory 75 is read one by one at the doubled write 
rate according to the timing of the read timing signal 
RD1 and output from the tri-state buffer 80b. In the 
same way, the even scanning line signal B2 written in 



the field memory 77 is read one by one at the doubled 
write rate according to the timing of the read timing sig- 
nal RD2 and output from the tri-state buffer 80d. As a 
result, the progressively scanned telecine signal B gen- 
erated by composing the odd scanning line signal B1 
and the even scanning line signal B2 is output from the 
output terminal 81 . The SEL signal is in a high level in 
three fields, therefore signals for three fields are read 
from the field memories 75 and 77. As a result the pro- 
gressively scanned telecine signal B is generated from 
the third, fourth and fifth frames. . 

Next, an up-converter using a time code value in 
order to stabilize detection of pull-down phase is 
explained. 

Rg. 9 is a block diagram of the up-converter using 
a time code value. 

In Rg. 9, the pull-down phase detecting unit 51 and 
the sequential scanning circuit 52 are the same as 
those in Rg. 5 and are not explained here. 

The numeral 91 is a time code comparison unit. 
The time code comparison unit 91 generates a synchro- 
nized stable synchronizing signal synchronized with the 
pull-down phase by using a synchronizing signal from 
the pull-down phase detecting unit 51 . 

The numeral 92 is a switch for switching a synchro- 
nizing signal from the pull-down phase detecting unit 51 
and a synchronizing signal from the time code compari- 
son unit 91. 

The time code comparison unit 91 is explained in 
details as follows, referring to Fig. 10. 

The numeral 101 is a field pulse generation unit. 

The field pulse generation unit 101 inputs a time 
code signal of a interlaced scan telecine signal and gen- 
erates a field pulse synchronized with the time code 
value, that is, synchronized with the field of the inter- 
laced scan telecine signal. 

The numeral 1 02 is a comparison unit. The compar- 
ison unit 102 compares a time code value shown by the 
time code signal and a time code value predetermined 
setting and when the two values become the same, out- 
puts a pulse. 

The numeral 103 is a counter. The counter 103 
starts count operation by a pulse from the comparison 
unit 102 and counts a field pulse. The counter 103 then 
stops the count operation by a synchronizing signal 
from the pull -down phase detecting unit 51 and outputs 
the count value. 

The numeral 104 is a display unit. The display unit 

104 displays a count value output from the counter 103. 
The displayed count value is the vale of the difference 
between the timing of the set time code value and the 
pull-down phase. 

The numeral 105 is a five counter. The five counter 

105 starts operation by a pulse from the comparison 
unit 102 and counts a field pulse. The five counter 105 
then outputs a pulse at intervals of five fields. 

The numeral 106 is a delay circuit. The delay circuit 

106 delays a pulse by the set amount of the delay. A 
value displayed on the display unit 104 is set for the 
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amount of the delay. 

Next the operation of the time code comparison 
unit 91 described above is explained. 

The value three is specified here for a time code 
value to be set in the comparison unit 102. s 

First, time code values 1 . 2.... are input in sequence 
to the comparison unit 102. When the time code value 
three is input, the comparison unit 102 outputs a pulse. 
The counter 103 then starts count operation and counts 
a field pulse. At this time, when the counter 103 counts 10 
the value two. a synchronizing signal from the pull-down 
phase detecting unit 51 is input. The counter 103 then 
stops the count operation and outputs the count value to 
the display unit 104. The display unit 104 then displays 
the value two. is 

The value two displayed on the display unit 104 is 
set in the delay circuit, that is, the delay amount of the 
delay circuit 106 becomes two. 

Simultaneously, the five counter 105 starts count 
operation by a pulse from the comparison unit 102. 20 
Time code values 2, 3, 4, 5, 6 are then displayed in 
sequence and when the value five is counted, a pulse is 
output. The pulse from the five counter 105 is delayed 
by two fields with the delay circuit 106 and output 

A pulse to be output from the delay circuit 106 25 
becomes a signal synchronized with time code values 

5, 10, 15 that is, synchronized with the pull-down 

phase. 

In this way when the pull-down phase detecting unit 
51 is used in a field where a pull -down phase is correctly 30 
detected in order to switch to a synchronizing signal 
synchronized with the time code value by the switch 92, 
even if a pull-down phase is not correctly detected, for 
example, a difference other than the difference between 
a signal of a present field and a signal of two fields 3s 
before becomes zero like when frames of the same pic- 
tures are consecutive, a synchronizing signal synchro- 
nized with the pull-down phase is stably obtained. 

In this embodiment in which the display unit 104 
displays the delay quantity and sets the delay quantity 40 
at the delay circuit 106, it is possible to omit the display 
unit 104, the delay quantity that has been displayed by 
the display unit 104 is automatically set at the delay cir- 
cuit 106. 

By means of the arrangements described above an as 
interlaced telecine signal can be converted into a pro- 
gressively scanned telecine signal without the use of an 
expensive sequential scanning telecine unit 

It will be understood that, although particular 
embodiments have been described, by way of example, so 
in illustration of the invention, variations and modifica- 
tions thereof, as well as other embodiments, may be 
made within the scope of the appended claims. 

Claims ss 

1. Telecine signal conversion method for converting 
an interlaced scan telecine signal generated by 2-3 
pull-down system for converting a picture of first 



frame into an interlaced signal of first and second 
fields and for converting a picture of second frame 
following said first frame into an interlaced signal of 
third, fourth and fifth fields, into a progressively 
scanned telecine signal, 

said telecine signal conversion method com- 
prises steps of: 

detecting a pull-down phase of said inter- 
laced scan telecine signal; 
specifying said first and second fields 
based on said detected pull-down phase, 
composing picture signals of said specified 
first and second fields and generating pro- 
gressively scanned telecine signals from 
said picture signals of said first and second 
frames; and 

specifying said third and fourth fields 
based on said detected pull -down phase, 
composing picture signals of said specified 
third and fourth fields and generating pro- 
gressively scanned telecine signals from 
said picture signals of said third, fourth and 
fifth frames. 

2. The telecine signal conversion method of claim 1 , 
wherein said detecting step of detecting a pull- 
down phase of said interlaced scan telecine signal 
comprises a step of detecting said pull -down phase 
based on difference between a picture signal of a 
certain field of said interlaced scan telecine signal 
and a picture signal of two fields before said certain 
field. 

3. The telecine signal conversion method of claim 1 , 
wherin said detecting step of detecting a pull-down 
phase of said interlaced scan telecine signal com- 
prises a step of detecting said pull -down phase 
based on a time code value of said interlaced scan 
telecine signal. 

4. The telecine signal conversion method of claim 1, 
wherin said detecting step of detecting a pull-down 
phase of said interlaced scan telecine signal com- 
prising steps of: 

detecting said pull-down phase based on a dif- 
ference between a picture signal of a certain 
field of said interlaced scan telecine signal and 
a picture signal of two fields before said certain 
field; and 

generating a synchronizing signal synchro- 
nized with said detected pull-down phase 
based on a time code value of sad interlaced 
scan telecine signal and using said phase 
shown by said synchronizing signal as a new 
pulldown phase. 
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5. Telecine signal conversion method for converting 
an interlaced scan telecine signal generated by 2-3 
pull-down system for converting a picture of first 
frame into an interlaced signal of first and second 
fields and for converting a picture of second frame 5 
following said first frame into an interlaced signal of 
third, fourth and fifth fields, into a progressively 
scanned telecine signal. 

said telecine signal conversion method com- 10 
prising steps of: 

detecting said pull-down phase of said 
interlaced scan telecine signal based on 
difference between a picture signal of a is 
certain field of said interlaced scan tele- 
cine signal and a picture signal of two 
fields before said certain field; 
generating a synchronizing signal synchro- 
nized with said detected pull-down phase so 
based on a time code value of said inter- 
laced scan telecine signal; 
specifying said first and second fields 
based on said synchronizing signal, com- 
posing picture signals of said specified first 25 
and second fields and generating progres- 
sively scanned telecine signals from said 
picture signals of said first and second 
frames; and 

specifying said third and fourth fields 30 
based on said synchronizing signal, com- 
posing picture signals of said specified 
third and fourth fields and generating pro- 
gressively scanned telecine signals from 
said picture signals of said third, fourth and 35 
fifth frames. 

6. An up-converter for converting an interlaced scan 
telecine signal generated by 2-3 pull -down system 

for converting a picture of first frame into an inter- 40 
laced signal of first and second fields and for con- 
verting a picture of second frame following said first 
frame into an interlaced signal of third, fourth and 
fifth fields, into a progressively scanned telecine 
signal, said up-converter comprising: 45 

pull-down phase detecting means for detecting 
a pull-down phase of said interlaced scan tele- 
cine signal and outputting a synchronizing sig- 
nal synchronized with said pull-down phase; so 
means for specifying said first and second 
fields based on said synchronizing signal, com- 
posing picture signals of said specified first and 
second fields and generating progressively 
scanned telecine signals from said picture sig- ss 
nals of said first and second frames; and 
means for specifying said third and fourth fields 
based on said synchronizing signal, composing 
picture signals of said specified third and fourth 



fields and generating progressively scanned 
telecine signals from said picture signals of 
said third, fourth and fifth frames. 

7. The up-converter of claim 6, wherein said pull-down 
phase detecting means comprises: 

a subtraction unit for obtaining a difference 
between a picture signal of a certain field of 
said interlaced scan telecine signal and a pic- 
ture signal of two fields before said certain field; 
and 

outputting means for comparing said difference 
and a certain threshold value and outputting a 
synchronizing signal when said difference is 
smaller than said threshold value. 

8. The up-converter of claim 7, wherein said pull-down 
phase detecting means comprises a delay circuit 
for delaying a picture signal of a certain field by two 
fields. 

9. The up-converter of claim 6, wherein said pull-down 
phase detecting means comprises generation 
means for generating a synchronizing signal syn- 
chronized with said pull-down phase based on a 
time code value of said interlaced scan telecine sig- 
nal. 

1 0. The up-converter of claim 6, wherein said pulldown 
phase detecting means comprises: 

a subtraction unit for obtaining a difference 
between a picture signal of a certain field of 
said interlaced scan telecine signal and a pic- 
ture signal of two fields before said certain field; 
pulse outputting means for comparing said dif- 
ference and a certain threshold value and out- 
putting a pulse when said difference is smaller 
than said threshold value; and 
synchronizing signal generation means for 
generating a synchronizing signal synchro- 
nized with said pulse based on a time code 
value of said interlaced scan telecine signal. 

11. The up-converter of claim 10, wherein said syn- 
chronizing signal generation means comprises: 

field pulse generation means for generating a 
field pulse synchronized with a field of an inter- 
laced scan telecine signal; 
means for comparing a time code value shown 
by a time code signal and a time code value 
predetermined setting and when said two val- 
ues become the same, outputting a count start 
signal; 

a counter for starting count operation of said 
field pulse by said count start signal and stop- 
ping the count operation by a pulse from said 
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pulse outputting means; 
display means for displaying a count value out- 
put from said counter; 

a five counter for starting counting said field 
pulse by said count start signal and outputting 5 
a synchronizing signal at intervals of five-field 
pulses; and 

delay means for delaying said synchronizing 
signal by the displayed count value. 

10 

12. An up-converter for converting an interlaced scan 
telecine signal generated by 2-3 pull-down system 
for converting a picture of the first frame into an 
interlaced signal of first and second fields and for 
converting a picture of second frame following said is 
fist frame into an interlaced signal of third, fourth 
and fifth fields, into a progressively scanned tele- 
cine signal, 



signal, composing picture signals of said 
specified third and fourth fields and gener- 
ating progressively scanned telecine sig- 
nals from said picture signals of said third, 
fourth and fifth frames. 



said up-converter comprising: 20 

a subtraction unit for obtaining a difference 
between a picture signal of a certain field 
of said interlaced scan telecine signal and 
a picture signal of two fields before said 25 
certain field; 

pulse outputting means for comparing said 
difference and a certain threshold value 
and outputting a pulse when said differ- 
ence is smaller than said threshold value; 30 
field pulse generation means for generat- 
ing a field pulse synchronized with a field 
of an interlaced scan telecine signal; 
means for comparing a time code value 
shown by a time code signal and a time ss 
code value predetermined setting and 
when said two values become the same, 
outputting a count start signal; 
a counter for starting count operation of 
said field by said count start signal and ao 
stopping the count operation by a pulse 
from said pulse outputting means; 
display means for displaying a count value 
output from said counter; 
a five counter for starting counting a field as 
pulse by said count start signal and output- 
ting a synchronizing signal at intervals of 
five-field pulses; 

delay means for delaying said synchroniz- 
ing signal by the displayed count value; so 
means for specifying said first and second 
fields based on said delayed synchronizing 
signal, composing picture signals of said 
specified first and second fields and gener- 
ating progressively scanned telecine sig- ss 
nals from said picture signals of said first 
and second frames; and 
means for specifying said third and fourth 
f ields based on said delayed synchronizing 
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